Geologic Characterization
of the
Proposed Poorman Tailing Repository

Introduction

Because of its complex geologic setting, a geologic characterization of the proposed Poorman
Repository location was necessary to assessits suitability as amine tailing repository. Specific
objectives of this effort were to understand the loca dratigraphy, its laterd continuity, loca geologic
gructures such as faulting, and its surface soils.

This characterization effort conssted of the backhoe excavation and logging of seven soil observation
pits from which the soil profiles were recorded for texture, horizon thickness and overdl soil
morphology. A surface geophysica survey, utilizing two-dimensiond eectrica resdivity technology,
was implemented to image patia variations and thickness of overburden. Though intrusive techniques
typicaly provide very accurate data, e.g., drill core or tangible hand samples, itsinformation is limited in
alaterd extent. Two-dimensona resdtivity deta, however, offers rdaively laterdly continuous data
which often provides a more comprehensve understanding of subsurface conditions. Taking advantage
of al these pogtive attributes, this characterization effort combined the two approaches to obtain the
best results of the near-surface conditions. This effort was initiated in November 2002 by the Bureau
of Land Management (BLM).

M ethodology

Soil Observetion Fits

The objectives of the soil pits were to determine suitability of loca soilsfor the repository cover, and its
rippability for excavetion of the repository footprint. These specific objectives are discussed in
geotechnical section of thisreport. Additiona objectives were to record the Site's soil morphology
such as texture, horizon thickness, and laterd extent. Thisinformation is further used to assesstheland
form processes active at the Ste and to augmented interpretations of hill dope stability.

Seven soil observation pits were excavated using a backhoe and soil profiles were recorded and
photographed (Plate 1). Standard soil-horizon nomenclature for magjor horizons was used for the
descriptions (Birkeland, 1999). The need for formal soil taxonomic classfication was not necessary,
becauseit is the physica soil condition rather than the soil’ s order or suborder which has direct bearing
on the suitability of the site asarepostory. A Munsell color chart (1994 edition) was used to record
soil color. Depths and overdl horizon thickness were recorded to the nearest centimeter, and soil
texture was recorded in the field. Additiona soil characteristics such as clay films, clay coats and clay
bridges were also recorded.
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Direct Current Electrical Resdivity Methodology

The residtivity of any materid is defined asits dectrica resstance in ohms across a known volume of
that materid, or in other words, the ability of the materid to inhibit an dectricd current which isthe
reciproca of dectrica conductivity. An dectrica resgtivity survey is used to determine depths and
distance to geologic interfaces which are analogous to a series of dectrical resstors. The specific
resgtivity method utilized in this survey acquired two-dimensiond data in order to delineste the patid
distribution and thickness/depths of these resstors. Though the magnitude of resdtivity isimportant,
often it isthe information obtained from the latera and/or verticd changes, i.e., spatid distribution, of
the data that is more diagnogtic. Inferences from spatid variations of resstivity are made of the
disgtribution of the subsurface stratigraphy and sediment facies. It is up to the user, however, to
ascertain the cause of the changesinthedata. Therefore, it isimportant to develop a conceptua model
of the geologic setting and the effects it may have on the geophysical sgnature. Such amodd is
important at this Site, because of the possible isolated bodies of basalt, and the complex accreted
geologic environment.

Electrica resgtivity surveys can be employed in various eectrode arrangements (arrays), though the
basic resdtivity principds are the same for dl array types. For this survey, a schiumberger array was
used. In smpleterms, thislinear array involves the goplication of an eectrica current to the ground via
two source electrodes. The potential difference created at the surface is measured between two
receiving electrodes, located a a known distance. The potential difference (voltage drop) produced by
the current, as it encounters earthen materias (resstors), is measured and used to determine the
resdtivity of the materid encountered. The effective depth of a measurement is sequentialy increased
by increasing the distance between eectrode pairs. The further this distance, the greater the vertica
interva (depth) in which the bulk of the current flows. Asthe dectrode separation isincrementaly
changed, differences or contrasts of resistivity are notable when changes in the geo-electrical properties
are encountered. These changes are inferred as geologic boundaries caused by changes in lithology,
sediment grain-size, moisture and/or chemica boundaries due to changesin water chemigtry. For this
Ste, these changes could be caused by the presence of the clayey soil profiles, variationsin weathered
bedrock, dipping greenstone, and basdt layers. Because the dectrica current will prefer to flow in
areas of low resdtivity, such as clay or sdts, the resdtivity vaue will be ardatively lower magnitude as
compared to sand, gravel, and basdt. The gpparent restivity vaue is recorded by the instrument and
is measured in ochm-m.

The sequentia changesin electrode arrangement were performed automaticaly by specidized
equipment. For this study, an automated multielectrode system was employed which conssted of a
Sting R1 resgtivity meter and the Swift automatic switching box and multielectrode cable; dl are
manufactured by Advanced Geosciences Inc. in Audtin, Texas (Attachment Cover Page). The
specific equipment utilized in this survey was limited to 60 eectrodes, and each separated by 5-meters
of cable. The effective depth of the investigation was limited to the 60 dectrodes and their maximum
separation of 4m to provide the greatest depth of the survey. However, the laterd coverage of a
survey line could be increased by legpfrogging segments of cable in the direction of the survey. This
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“roll-along” technique was used on lines PM-2 and PM-3. For greater resolution an electrode
separation of 1-meter was used, however, at the sacrifice of achieving greater depths.

Data Acquistion

The resdtivity data were collected in atwo-dimension fashion using either a 1-meter or 4-meter
electrode spacing. For quaity assurance, the resigtivity instrumentation was programmed to collect a
sgngle data point twice. If the two values were within 2% of each other, the data point was recorded,
otherwise, the data point was skipped. A few data points were skipped at the beginning of line PM-3,
however, resigtivity boundaries could be viewed across the skipped portion of the data profile. These
skips rarely impact the find inverted profile, because of the smoothing agorithm used in the processing
software (see Data Anadysis below).

Each resdivity line was mapped using globd pogtioning system (GPS) ingrumentation (Trimble
Geoexplorer) with the accuracy lessthanl meter. The perimeter of the proposed repository was aso
mapped with GPS,

DaaAndyds
| nterpretations made from unprocessed resistivity field data (pseudosections) can be tricky, and more

accurate interpretation methods rely upon computer processing generdly known as datainverson. The
inversion process basicaly accounts for the geometry of the electrodes, voltage etc. and suggests the
“true resdtivity” rather than the gpparent resistivity presented in the pseudosection. Inverson can be
further controlled with correlationsto drill logs or outcrops. If no control is available, theinverson
process can Hill be used, and in either case, a*“best fit modd” is generated. Agan, indl cases, itisup
to the user to determine if the processed data profile is possible given the existing knowledge of ste
conditions (§te modd). All survey lines were inverted and plotted in the field so redl-time modifications
to survey drategies, if necessary, would be possible. Though soil pit information was obtained, their
results weren't utilized to control the inverson processing because acceptable correlations were
possible without their addition.

The resigtivity data obtained during this survey were inverted using a smoothing agorithm provided in
processing software licenced to the BLM. This softwareis Interpex Software (IP2DI version 4.12) of
Golden, Colorado.

The geophysica survey conssted of three dectrica resstivity survey lines which transected the Site at
various orientations (Plate 2).

Results and Discussions

Soils Profiles

Detalled descriptions of the soil profiles are provided in the attached summary sheets. Soils of the
repository Ste closely match those of the Keating series. Soils of the Keating series have developed in
an upland areas on residuum from weathered greenstone bedrock (SCS, 1954, SCS 1997, USDA
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website http://soilsusdagov/). Theterrain is gently to steeply doped and vegetated by sagebrush and
grass. Though the SCSinformation suggests the Keeting's A horizon is more extensive (0 to 20cm)
than what is found in thisinvestigation (0 to 9cm), severd of the Keating subcategories (phases) may
account for the thinner A horizon by the added erosiona processes occurring on hillsdes. Overdl the
A horizon of thedteisthin 0to 9 cm and isasdlty loam. The B horizon is complex and trangtions from
the A horizon with increases in clay content of gpproximately 15% to 20%. This horizon is considered
a B horizon because of the increased clay content and the clay films noted on sand grains and ped
surfaces. Further indication of athinner A horizon was the observation of dight increasesin cacium
carbonate, forming athin juvenile caiche horizon (Bk horizon) just beneath the A horizon. This Bk
horizon was only found in pits#1, 2 and 4, This horizon was not easily noticed in the profiles, but can
be seen in the photograph of the Pit #1 hand samples on Plate 1.

With increasing depth, clay content of the B horizon increases to nearly 50%. Such anincrease,
relative to the overlying unit, is dassfied as argillic and known as a Bt horizon. Inthefield, thisunitis
typicaly recognizable by its redder hues and waxy appearance on ped surfaces. The Bt horizon
continues in depth to the top of saprolite, e.g., weathered bedrock. Though clay coating of sand grains
and clay bridges between grains occur in the B horizon, the clay content of the Bt was great enough to
cause awaxy appearance to the peds surfaces. This clay extends (25 to 60 cm) into the underlying
bedrock which is abundantly fractured with very fine, hair-line fractures to the degree that it is easily
crushable by hand. Because of the recognizable bedrock laminations and bedding structures, this
interva could not be considered part of the Bt horizon, but rather the Cr horizon, a saprolite, e.g.,
weathered bedrock. 1n some cases heavy clay coating on the basalt bedrock warranted the
designation of Crt, suggesting a continuation of the clay “t” downward into the bedrock.

The complexity of the B and Bt horizons is greetly influenced by the hilldope, depth to bedrock, and
type of bedrock. Of particular importance is the increasing amount of pedogenic clay, particularly its
accumulation towards the toe of the hill. A variety of geomorphologic, pedologica, and hydrologica
forces cause soils on a hilldope to bear digtinct relationship to the soils updope, and downdope
(Birkedland, 1999). Thisislargdy due to the watershed topography, where net soil loss occursin the
steeper updope areas, and net gains occur in the downdope. This generd soil setting isreferred to asa
catena. This generd thinning of the A and sometimes B horizons is found to occur on the soil profiles of
the ste (Plate 1). Given the consstent soil profiles of this catena, soil development is consdered to be
occurring under norma processes and no tectonic influences were observed which would have
disrupted the catena sequence.

Though there are some variations from the Keeting series, particularly the thickness of the A horizon,
the interpretation vaue of the soil descriptions acquired by this Sudy satisfy the objectivesin the same
manner as the Keating series.

Maximum excavation depths of the soil pits coincided with the softness of the sgprolite; 6ft (Pit #1), 7ft
(Pit #2), 12ft (Pit #3), 5.5ft (Pit #4), 4.5ft (Pit #5), 10ft (Pit #6, and 11ft (Pit #7). Generaly speaking,
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excavation depths increase eastward across the site as the occurrence of basalt diminishes. Vegetation
roots were found to exist in the upper A and B horizons, while only afew larger roots were found to
penetrate the Cr horizon.

Electricd Resdivity

The broad spectrum of objectives for the surface geophysica survey required modifications to the
electrode spacings. The objectives of identifying deeper bedrock structures such as faulting, and/or
large fracture zones required a 4-meter spacing for line PM-1. Additional objectives, requiring
shdlower, high resolution data, were those of determining the depth to bedrock, and the overdl
saprolite thickness. The shdlow high resolution lines (PM-2 and PM-3) utilized a 1-meter electrode
gpacing. Bedrock information obtained from the soil pits further augmented the results of the two high
resolution residtivity lines, and provide better understanding of latera characteristics of the bedrock
acrossthe ste. Locations of the three resigtivity lines are provided in Plate 2.

Line PM-1 (schlumberger array, 4m electrode spacing using 60 electrode)
The objective of this line was to characterize the structura setting by imaging greeter depths. Using the
available 60 dectrodes, each separated by 4m, the maximum depth of approximately 60m (192 ft) was
achieved. Theline traverses the site from southwest to northeast (Plate 2).

The lowest resdtivity of this profile (30 to 80 ohm-m) forms the uppermost layer and crosses the entire
profile, eg., the gte. Thislayer extends from ground surface to a maximum depth of 9.5m (30 ft). The
thickness of this layer, however, variesto aslittle as 8m (25ft) due to influence of an ongate lens of
much greater resstivity (2,000 to 9,800 ohm-m) found between electrodes #18 and #48. Based upon
itslenticular shgpe and magnitude of resdtivity, thisanomaly islikely that of aburied basdt or grave.
Reggtivity of the surrounding bedrock ranges from 140 to 200 ohm-m. Faulting or large fracture
patterns are not observed on this profile.

It isimportant to understand the eectrica field generated during a resistivity measurement is 3-
dimensiona, resembling a subsurface haf-pipe dong the linear array, and thereby detecting resdtivity
properties lateraly as well as verticdly beneeth an array cable. The larger the electrode spacing, the
greater this laterd effect. This often becomes an important factor when comparing lines of varying
electrode spacing, e.g., resolution, and is discussed further in the following.

Line PM-2 (schlumberger array, 1m electrode spacing using 60 electrodes with three 20
electrode roll-alongs)
The objective of this line was to image the shdlow sratigraphy for latera consstency, fracturing, and
sqprolite thickness. This line transects, from west to east, dong the Ste€' s northern portion. Three roll-
aongs were used to extend the line across the Site. Its entire length was 120 meters and its
approximate maximum image depth was less than 15m (48ft), which intersects the upper portion, eg.,
depth, of the basdt anomaly found in PM-1.
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The uppermost layer found on this profile is of the lowest resstivity (15 to 90 ohm-m) and appears to
extends across the entire Site. However, between eectrodes #34 and #58, an increasein resgtivity
(80 to 200 ohm-m) occurs. This change is coincident to alenticular body of sgnificantly greater
restivity (1,000 to 10,000 ohm-m) found on this profile. Thisbody islikely that of a basdt flow, and
its contributions to the overlying soil profile, with added coarse-grained sediment has increased its
resdtivity. The base of thisbasdt flow is abrupt and flat, occurring at 5m (16ft). The top, however,
may be as shdlow as 2.7m (8.6ft) benesth electrode #40. Soil Pt #5 islocated approximately 13m
north of eectrode #40, and its excavated depth was limited to 5ft, the shallowest of the study dueto a
more competent clayey bedrock. Basalt boulders were found in this pit which validate the presence of
basalt and the facies change noted on the resigtivity profile. The thickness of thislayer of low resdivity
reaches a maximum of 4.3m (13ft) near eectrodes #75. Soil Pit #3 is located gpproximately 10m north
of dectrode #75. The excavation depth of this pit was 3.7m (12ft), the degpest in this study. Bedrock
observed in this pit was greenstone and is striking gpproximately NE and dipping steeply,
gpproximately 60 degrees NW. Depth to the bedrock in this pit was variable, due scouring by colluvid
depodgition, and ranged from 60cm (24 inches) to 85cm (33inches). This greenstone bedrock is easily
crushed by hand into sand and granule-sized grains. The low residtivity (15 to 90 ohm-m) corresponds
to this highly weathered greenstone and surface soils. The thickness of this upper layer of low residtivity
increases eastward across the Site as the occurrence of basalt decreases; 2.7m (8.6ft) to 5m (16ft) on
the eastern side.

A layer of moderate resigtivity (250 to 650 ohm-m) crosses the profile directly beneath and pardld to
the lenticular basdlt previoudy discussed, however, this layer is thicker (3.6m to 9m) and lateraly more
extensve. Becausethislayer isdiscordant to the locd bedrock, it’'s of ayounger age. A thin interbed,
separaing the overlying lenticular basalt from this layer occurs between electrode #81 and #93.
Without additiond information the exact nature of this deposit can not be determined, however, it is
likely an older basalt flow, or afluvid deposit. Itslower contact with the surrounding bedrock is
gradationd which may indicate fluvid deposition. Bedrock beneath these unconformable unitsis of low
resdtivity (120 to 170 ohm-m).

Line PM-3 (schlumberger array, 1m electrode spacing)
The objective of thislineisidenticd to PM-2, to image the shalow gratigraphy for latera consstency,
fracturing, and sgprolite thickness. This line transects the sSite from southwest to northeest, subparald
to line PM-1, and fdls approximately 20m short of intersecting PM-2. Thefirst eectrode of PM-3
corresponds approximately to eectrode #16 of PM-1. Two roll-alongs, both congisting of 20
electrodes segments, were utilized to extend the total length to 100m.  Its maximum image depth was
no greater than 15m.

Asfound on the previous resigtivity lines, the surface interval was the lowest in resitivity (12 to 80
ohm-m), and crosses the profile until encountering a facies change a eectrode #70. Thisfacies change
islikely the same identified in line PM-2, but occurs over alenticular body of lower restivity (160 to
390 ohm-m) than that found on line PM-2. The lenticular bodies of the greater resstivity are dso
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found, and with smilar resstivity vaues as those found on line PM-2 (500 to 6,000 ohm-m). The base
of thislenticular body is aso abrupt and flat, occurring a 5m, the same as found on line PM-2.
Underlying the lenticular basdlt is the thicker bed of moderate resstivity (140 to 300 ohm-m). The
lower contact of this moderate layer is gradation with the underlying bedrock. This gradation contact is
present on line PM-2, though not as pronounced. A gradational contact better represents afluvia
deposit than the morphology of an older basdt flow, however, the only conclusion that can be made is
that the sediments of thisinterval are relaively coarse-grained as indicated by the moderate vaues of
resgivity.

Soil Pit #1 islocated approximately 15m west of €lectrode #6, and was excavated to a depth of 1.8m
(6ft). Bedrock in this pit as extremely clayey which corresponds to the low resistivity of the upper
layer. Located gpproximately 5m east of eectrode #60 is Pit #2. Variationsin the amount of clay are
gpparent in the photograph on Plate 1. The varidionsin clay will cause avariation of resgtivity, and
may be the facies changes previoudy discussed.

Conclusions

Soils of the Site resemble the Kegting series which isathin clayey soil over weethered greenstone.
Excavation depths of the seven soil pits varied, and were greatest (10 to 12ft) when encountering
greenstone bedrock. Westhered basalt was encountered in several of the pits, and limited the
excavation depths to 5 to 6ft.

The uppermost layer of the Ste is composed of alayer of low eectrica resdtivity which increasesin
thickness (12ft) over areas of subcropping greenstone, and is thinner in area of basat which occur on
the western side of the site. Thislayer represents the saprolite, e.g., weathered bedrock, and should be
reldively easer to excavate.

Based upon soil morphology and eectricd resstivity data, the hill Sde and geologic setting of the

proposed repository location is structurdly stable and considered suitable for congtruction of atailing
repository.
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Sail Profile Summary Sheets
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Pit #1
Location: Eagting: 461845.074 Northing: 4973407.209

Excavation was rivley easy in upper 3ft, then became more difficult in the weathered clayey,
bedrock.
Slope: Concave

A-- 0to 5 cm; dark gray (7.5YR 4/2), sty loam,
week fine granular Sructure; soft, frigble,

dightly sticky when wet, and pladtic;

many fine roots; aorupt boundary with B Horizon.

Bk-- 5to 13cm; gray brown (7.5YR 6/2),

soft smdl to large subangular blocky structure,

few wdl round rock fragments; fine roots, sticky and plastic
when wet, gpprox 15% clay; this horizon was only

only noticeable in hand sample.

B-- 13 to 26cm; brown (7.5YR 4/4); clay loam, ~50% clay;

soft fine to medium subangular blocky structure; clay films on grains,
many fine roots, sicky and plastic when wet;

fewer roots, some larger roots; wavey to smooth boundary.

Bt-- 26 to 60cm; (7.5Y R 3/4); clay loam, over 60% clay,

medium to coarse blocky structure, strong clay films, waxy gppearance;
gticky and plastic when wet; fine roots, few large roots;

irregular boundary with underlying Cr.

Cr-- 60 to TD (182cm); (2.5Y 5/6), Clay,

massive gructure, increasing rock fragments with depth;
weathered greenstone.
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Pit #2
Location: Easting: 461887.680 Northing: 4973439.636

Excavation depth was 7ft.
Sope: Concave

A-- 0 to 4cm; brown (7.5YR 4/2), silty loam,
week fine granular structure; soft, frigble,

dightly sticky when wet, and pladtic;

many fine roots, boundary with Bk horizon is wesk;

Bk-- 5to 8cm; (7.5YR 6/2), slty loam,

soft amdl to large subangular blocky structure,

few wel round rock fragments; fine roots, sticky and plastic
when wet, gpprox 15% clay; this horizon was only

only noticeable in hand sample.

B-- 8to 40cm; (7.5YR 4/2), clay loam,

soft fine to medium subangular blocky structure;

many fine roots, sticky and plastic when wet; clay films on grains and surfaces,
fine roots, some larger roots, wavey to smooth boundary.

Bt-- 40 to 70cm; (7.5Y R 3/4); clay loam, over 60% clay,

medium to coarse blocky structure, strong clay films, waxy appearance;
gticky and plastic when wet; fine roots, few large roots,

irregular boundary with underlying Cr.

Cr-- 80 to TD (213cm); mottled tan 5Y R3/2, and orange 5Y 5/3
clay and friable westhered greenstone.
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Pit #3
Location: Easting: 461936.185 Northing: 4973472.632

Excavation depth was 12ft. Relaively easy in upper 4ft, and became dightly more difficult in lower 8ft.
Sope: Concave
Thiswas a complex profile with colluvid fill and irregular sgprolite contact.

A-- 0to 7cm; brown (7.5YR 3/2), silty loam,

week fine granular Sructure; soft, frigble,

dightly sticky when wet, and plagtic; few smal to large subangular
basalt rock fragments, many fine roots,

boundary with Bk horizon is wesk;

Bk-- 7 to 9cm; (7.5YR 6/2), slty loam,

soft amdl to large subangular blocky structure;

fineroots, sticky and plastic when wet, basdt rock fragments;

this horizon was only noticeable in hand sample and difficult to find in profile.

B-- 9to 40cm; (7.5YR 4/2), clay loam,

soft fine to medium subangular blocky structure, ~30% clay;

gicky and plastic when wet; clay films on grains and surfaces,

many fine roots, some larger roots; basat rock fragments some cobble-size,
wegthers red with clay coats, colluvia basalt rock (?) on weathered greenstone;
wavy boundary.

Bt-- 40 to 60cm; (5YR 3/3); clay loam, over 60% clay,

medium to coarse blocky structure, strong clay films, waxy gppearance;
gticky and plastic when wet; fine roots, few large roots;

irregular boundary with underlying Cr.

Crt — 60 to 80; reddish yellow (7.5 YR 6/6 ) and reddish brown (5YR 4/3);
can be as shdlow as 25cm; highly weethered, foliated bedrock,

griking NS and dipping steeply 70 degree northwest;

wavy irregular contact with yellow weathered bedrock.

Cr-- 80to TD (213cm); surface strong brown 7.5Y R 5/6, crushes with hand to sand and granule-size;
clay and friable westhered greenstone.

Note: The depth to Cr was varigble; ranging from 20cm to 85cm with strong clay films on soft
wesgthered greenstone, smdll to large colluvia basdt rocks in upper 85cm wesether red. Bedrock is
striking NE and dipping steeply west 70 degrees.
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Pit #4
Location:
Easting: 461893.757 Northing: 4973477.111

Excavation was limited to167cm (5.5 ft) by weathered basalt bedrock. Upper 3ft was easy to
excavate.
Sope: Concave

A-- 0to 8cm; brown (7.5YR 3/2), silty loam,

week fine granular structure; soft, frigble,

dightly sticky when wet, and plagtic; few subangular basdlt rock fragments,
many fine roots, smooth boundary

B-- 8to 22cm; (7.5YR 4/2), clay loam,

soft fine to medium subangular blocky structure, ~30% clay;

many fine roots, sticky and plastic when wet; clay films on grains and surfaces,
fine roots, some larger roots; subangular basalt rock fragments some cobble-size;
smooth boundary.

Bt-- 22 to 40cm; (7.5YR 4/2); clay loam, over 60% clay,

medium to coarse blocky structure, strong clay films, waxy gppearance;
gticky and plastic when wet; fine roots, few large roots;

irregular boundary with underlying Cr.

Crt-- 40 to 75cm; (5Y R3/4); weethered basalt (?), bedding is not present,
soft friable; clay coating aggregates, wavy irregular boundary.

Cr -- 70cmto TD (167cm, 5.5ft); Basalt bedrock (?) weathersto yellow clay.
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Pit #5
Location: Easting: 461917.780 Northing: 4973497.925

Excavation was terminated a 5ft due to difficult digging. Upper 3ft rlatively easier digging.
Sope: Concave

A-- 0to4cm, (7.5YR 6/2), Sty loam,
soft, friable, granular to small subangular blocky structure;
sticky and plastic when wet, fine roots, basdt rock fragments;

Bt-- 4 to 30cm, (7.5YR 4/3); clay loam; small subangular blocky structure;
dightly sticky and plastic waxy appearance, wesk clay films; gradationa boundary.

Bt2-- 30 to 60cm; brown (7.5YR 4/2) to reddish brown (5Y R 4/3);

clay loam, over 60% clay; medium to coarse blocky structure, strong clay films,
waxy appearance; sticky and plastic when wet; fine roots, few large roots;
irregular boundary with underlying Cr.

Crt- - 60 to TD (2144cm, 5ft); red heavy clay coating on wegathered friable basalt.
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Pit #6
Location Easting: 461924.020 Northing: 4973426.478

Excavation was easy in upper 3ft, then encountered variable hardness from 3 to 5 ft, before becoming
easer to 10ft.
Slope: Concave

A-- 0to 4cm, brown (7.5YR 4/2), silty loam,
week fine granular Sructure; soft, frigble,
dightly sticky when wet, and pladtic;

many fine roots.

BA-- 4 to 20cm; brown (7.5YR 5/2), clay loam; fine to moderate
subangular blocky structure; rounded pebbles some angular; many fine roots;
smooth boundary.

B-- 20 to 30cm; brown (7.5YR 4/3), clay loam;

soft fine to medium subangular blocky structure;

many fine roots, sticky and plastic when wet; clay films on grains and surfaces,
fine roots, some larger roots; wavy to smooth boundary.

Bt-- 30to 80; (7.5YR 4/2); clay loam

medium to coarse blocky structure, strong clay films, waxy gppearance;
gticky and plastic when wet; fine roots, few large roots;

irregular boundary with underlying Cr.

Cr 80to TD (10ft); yelowish brown 10Y R 5/6; clayey weathered greenstone bedrock;

D-14



Pit #7
Location : Easting 461961.248 Northing: 4973412.601

Excavation was rdaively easy to 5ft, then became difficult.
Sope: Concave

A-- 0to 4cm;, brown (7.5YR 4/2), sty loam,
week fine granular structure; soft, frigble,
dightly sticky when wet, and pladtic;

many fine roots.

BA-- 4to 27cm; brown (7.5YR 5/2), clay loam,

Bt-- 27 to 67cm; (7.5YR 4/2); clay loam

medium to coarse blocky structure, strong clay films, waxy gppearance;
gticky and plagtic when wet; fewer fine roots, few large roots, wavy boundary;
irregular boundary with underlying Cr.

Cr—67 to TD (11ft); clayey ydlowish weathered bedrock,
likely weethered greenstone.
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